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The Lag Structure of the Impact of
Business Ownership on Economic
Performance in OECD Countries
M.A. Carree
A.R. Thurik
ABSTRACT. This paper investigates the impact of changes in
the number of business owners on three measures of economic
performance, viz. employment growth, GDP growth and labor
productivity growth. Particular attention is devoted to the lag
structure. The analysis is performed at the country level for 21
OECD countries. Our results conﬁrm earlier evidence on three
stages in the impact of entry on economic performance: an initial
direct positive eﬀect, followed by a negative eﬀect due to exiting
capacities and ﬁnally a stage of positive supply-side eﬀects. The net
eﬀect is positive for employment andGDP growth. Changes in the
number of business owners have no eﬀect on labor productivity.
KEYWORDS: business ownership, entrepreneurship, eco-
nomic growth, lag structure
JEL CLASSIFICATIONS: L26, M13, O40
1. Introduction
The impact of entrepreneurship on economic
performance is receiving increased attention in
both the empirical and theoretical economics
literature. Recent regional analyses like Acs and
Armington (2004) using U.S. data, Audretsch
and Keilbach (2004) using German data, Foel-
ster (2000) using Swedish data and van Stel and
Storey (2004) using U.K. data, ﬁnd a positive
eﬀect of start-ups on growth. However, there is
also evidence that this eﬀect may not be con-
stant over time. Van Stel and Storey (2004) ﬁnd
that there was a positive impact in the U.K. in
the 1990s whereas this was absent in the 1980s.
A similar result was found in the studies by
Audretsch and Fritsch (1996, 2002) for German
regions. The eﬀects of entrepreneurial activity
may also diﬀer during the diﬀerent stages of the
development path of economies. Van Stel et al.
(2005) suggest that the positive impact of
entrepreneurial activity may not be present in
lesser developed countries.
Targeted assistance to small and young busi-
nesses is often proposed when fostering growth
and economic development (Johnson, 2005). This
is not only the case for developing economies1 but
also for the member states of the European
Union.2 Europe suﬀers from a period of stagnant
economic growth and persistently high levels of
unemployment. On the one hand, politicians turn
to promoting entrepreneurship and since it is
assumed that the sector of small and young
businesses is one where entrepreneurship thrives
they embrace targeted assistance here.3 On the
other hand, they are also concerned about the
productivity performance of Europe.4 Small and
young ﬁrms often underperform in this respect as
many operate below the minimum eﬃcient scale
and show relatively low survival rates (Taymaz,
2005). The examination of the role of small and
medium sized businesses as a determinant of
economic performance is an obvious response
since there may be a trade-oﬀ between their roles
accelerating and hampering performance.
Fritsch and Mueller (2004) made an impor-
tant contribution by showing that there may be
both positive and negative eﬀects of new ﬁrm
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formation on regional employment change,
occurring with diﬀerent time lags. It is obvious
that there may be important lags between chan-
ges in the composition of the small business
sector and economic performance because the
processes of selection and of learning about what
consumers prefer, what is technologically viable
and how to obtain the necessary resources, take
considerable time. Fritsch and Mueller (2004)
have provided us with a clear picture of this lag
structure. They distinguish between three stages.
The ﬁrst stage is one of the direct positive
employment eﬀect of new capacities. The impact
is due to start-ups in the current year creating
additional jobs at the time of inception. The
second stage is one of exiting capacities, due to
the infant mortality of start-ups and the crowd-
ing-out of incumbents. Hence, this stage is
characterized by a negative impact on employ-
ment growth. The last stage is the stage in which
the start-ups again contribute to employment by
direct or indirect supply-side eﬀects. In the longer
term the successful new ﬁrms promote increased
eﬃciency due to intensiﬁed competition and
process innovation and enhance market demand
due to product innovation leading to a greater
variety of products and hence to a better corre-
spondence to the diversity of consumer prefer-
ences. Fritsch and Mueller ﬁnd that the peak of
the negative impact and that of the positive
impact occur at about three to four years and six
to seven years after start-up, respectively.
Increased understanding of the lag structure
of the impact of new ﬁrm formation at the same
time will guide us towards a better understand-
ing of the various eﬀects of new ﬁrms on eco-
nomic performance of regions, industries and
countries. The present study examines the lag
structure of the impact of changes in the number
of business owners on three measures of eco-
nomic performance, viz. employment growth,
GDP growth and labor productivity growth.
The model is estimated both with and without
lagged endogenous variables and both with and
without country ﬁxed eﬀects. Moreover, possi-
ble problems connected with multicollinearity
are overcome by using the growth rates instead
of the actual values of the logarithms of all
variables. The analysis is performed at the
country level for 21 OECD countries.5 Section 2
provides a further discussion of the eﬀect of
business ownership on economic growth. Sec-
tion 3 describes the data and the method. Sec-
tion 4 contains the estimation results and
Section 5 concludes.
2. Business ownership and economic performance
The many ways in which business owners
(entrepreneurs) may be instrumental for eco-
nomic growth are dealt with in Carree and
Thurik (2003). In fact, there are several inter-
mediary processes. Entrepreneurs may introduce
important innovations by entering markets with
newly developed products or production pro-
cesses (Acs and Audretsch, 1990, 2003). They
may increase productivity because they increase
competition by their sheer number (Geroski,
1989; Glaeser et al., 1992; Nickell, 1996; Nickell
et al., 1997). The introduction of variations of
existing products and services to the market
leads to a more adequate understanding of
consumer preferences and of what is technically
viable. In earlier stages of the life cycle this can
speed up the arrival of the dominant design for
product-market combinations. The spillover of
knowledge between market participants plays an
important role in this process (Audretsch and
Feldman, 1996; Audretsch and Stephan, 1996;
Audretsch and Keilbach, 2003). Lastly, entre-
preneurs tend to work longer hours than
employees since their income is directly linked to
their working eﬀort.6
Many of the abovementioned supply-side
eﬀects may only become apparent in the long
term. What will happen in the short term? The
three stages of Fritsch and Mueller (2004) typi-
cally unfold as follows. Initially the entry of new
ﬁrms will leave employment and production
capacity of incumbent ﬁrms unaltered. Hence,
employment may rise with the number of
new business owners and their newly hired
personnel. The increase in production capacity
will lead to both new and incumbent ﬁrms mak-
ing losses. There are likely to be three market
reactions in the years directly after the entry of
new ﬁrms. First, there will be exit of newly en-
tered and incumbent ﬁrms. This is a result of the
relatively high hazard rates of young ﬁrms (e.g.
Evans, 1987; Storey and Wynarczyk, 1996) and
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of displacement eﬀects (e.g. de Backer and Sle-
uwaegen, 2003 and Lay, 2003). This will elimi-
nate part of the initial employment gains.
Second, the surviving young ﬁrms and incum-
bents will pursue product and process innovation
to improve upon their market position. The re-
sults of these investments will emerge in the third
stage. Third, incumbent ﬁrms will seek to cut
costs by lowering employment. Total employ-
ment may or may not decrease as a result of labor
saving.7 In the third stage the economy turns out
to be more competitive due to improved pro-
duction processes and improved products
resulting from the selection and innovation that
took place in the second stage.8 In this stage the
surviving entrants may contribute considerably
to the economy (‘gazelles’) and also the surviving
incumbents will be more competitive than
beforehand.
Fritsch and Mueller (2004) investigated the
lag structure at the regional level for West
German districts. Our present study analyses
whether a similar lag structure can be found at
the country level. The only variable available to
measure entrepreneurship at the country level
for a long time period is the number of busi-
nesses or the number of business owners.
Alternatives like the GEM Total Entrepreneur-
ial Activity rate measuring the relative amount
of nascent entrepreneurs and business owners of
young ﬁrms (see van Stel et al., 2005) and entry
and exit rates (see Bartelsman et al., 2003) do
not have the required length of time series.
Hence, it is also not possible to investigate the
eﬀects of turbulence (entry plus exit) on eco-
nomic performance at the country level.9 Papers
that have used the business ownership rate as an
indicator of entrepreneurship include Carree
et al. (2002) and Audretsch et al. (2005).
A related measure to the business ownership
rate is the share of small businesses. Carree and
Thurik (1999) indicate that the presence of small
businesses in manufacturing industries beneﬁts
growth for the richest among EU-countries, but
not for EU-countries with somewhat lower GDP
per capita, like Portugal and Spain. Van Stel
et al. (2005) provide additional evidence that
small and young businesses are more important
in later stages of economic development. This is
in line with the regime shift from a model of the
‘managed economy’ towards that of the ‘entre-
preneurial economy’ introduced by Audretsch
and Thurik (2001). Under the model of the
‘entrepreneurial economy’ the more traditional
production factors such as land, labor and
capital are not just supplemented by the pro-
duction factor of knowledge but also by a very
diﬀerent, but complementary factor: entrepre-
neurship capital, or the capacity to engage in
and generate entrepreneurial activity. Beck et al.
(2005) ﬁnd for a data set of 45 countries a strong
positive association between the presence of
SMEs and GDP per capita growth, although the
direction of causality remains unclear. Robbins
et al. (2000) ﬁnd that U.S. states with a higher
proportion of small business employment expe-
rienced a higher level of productivity and Gross
State Product growth.
These country studies suﬀer from two major
shortcomings. First, the lag-structure of the ef-
fect of new business formation as found by
Fritsch and Mueller (2004) and van Stel and
Storey (2004) is not taken into account. Both
studies indicate that any additional eﬀect of new
ﬁrm formation on regional employment fades
out after ten years. Second, there is the paradox
of the assumed low productivity of small busi-
nesses - often operating below the minimum
eﬃcient scale – and their alleged positive con-
tribution to economic growth. The present
analysis attempts to address these two short-
comings. It is important not only to consider the
contribution of small businesses to employment
growth, but also to changes in average labor
productivity. The data come from the COM-
PENDIA dataset (van Stel, 2005).10 Economic
performance is measured in employment, GDP
and labor productivity growth so that the par-
adox of low productivity and contribution to
economic growth can be given attention.
3. Method
We introduce a simple model in line with some
earlier work about the inﬂuence of entrepre-
neurship measures on economic development
like van Stel et al. (2005) and Audretsch et al.
(2005). The model relates the (logarithmic)
change of employment, GDP or labor pro-
ductivity to the (logarithmic) change of the
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number of business owners. We use diﬀerent
lag structures with the number of lags for the
change in the endogenous variable and for
business ownership assumed to be equal (to L).
Denoting by Y the logarithm of employment or
GDP or labor productivity and that of business
owners by BO, the model reads as
YitYi;t2¼cþ
XL
k¼0
akðBOi;t2kBOi;t2ðkþ1ÞÞ
þ
XL
k¼1
bkðYi;t2kYi;t2ðkþ1ÞÞþeit
ð1Þ
Note that we allow the impact of changes in
business ownership to have an immediate ef-
fect. The value of a0 can be used to determine
the direct eﬀect of new capacities. However,
we will also present results where this imme-
diate impact is left out of the model. The
lagged change in growth of the economic
performance measure is incorporated in the
model to attempt to correct for reversed cau-
sality in a Granger fashion.11 Since model (1)
only contains growth rates, multicollinearity
problems are not to be expected. The fact that
we work with two-year periods is a conse-
quence of using the harmonized COMPEN-
DIA dataset (van Stel, 2005). However, such
periods are adequate for identifying the lag
structure as brought forward by Fritsch and
Mueller. The framework obviously diﬀers from
theirs since we consider the impact of the net
relative change in the number of self-employed
instead of a gross entry measure.
Equation (1) does not directly consider
unobserved heterogeneity across countries.
Although our model is in ﬁrst diﬀerences,
there may be unobserved ﬁxed country-speciﬁc
eﬀects. Incorporating such eﬀects into equa-
tion (1) would result in a dynamic panel data
model with L lagged endogenous variables,
introducing important complications for esti-
mation (see e.g. Hsiao, 2003, chapter 4),
especially given the relatively limited sample
size. However, we may incorporate ﬁxed ef-
fects (ci) in stead of the lagged endogenous
variables to evaluate potential problems of
unobserved heterogeneity:
YitYi;t2¼ ciþ
XL
k¼0
akðBOi;t2kBOi;t2ðkþ1ÞÞ
þ eit
The COMPENDIA (COMParative Entre-
preneurship Data for International Analysis)
data set contains two-yearly data for OECD
countries for the period 1972–2002. We exclude
two small countries, Iceland and Luxembourg.
We do so because of the specialized nature of
their economies (ﬁshery for Iceland and banking
for Luxembourg) and because they would con-
tribute disproportionally in our unweighted set-
up. Changes in the number of business owners,
as well as GDP growth, employment growth and
labor productivity growth are calculated as
percentage change from year to year, starting in
1974. This calculation is made for all (even)
years, through 2002, which leaves us with
15 years of observation. Labor productivity at
the country level is in the current paper deﬁned
as GDP divided by employment. Percentage
changes for these variables for the entire thirty
year period are given in Table I for 21 OECD
countries. The average business ownership rate
(as a percentage of labor force) in OECD
countries has increased slowly over the thirty-
year period, from 9.9% in 1972 to 11.0% in
2002. However, this average masks a substantial
variety in the development of the business own-
ership rate across countries. The three countries
with the strongest increase in this percentage
were Canada (from 7.9% in 1972 to 12.2%
in 2002), Italy (from 14.3% to 18.3%) and
Australia (from 12.6% to 16.4%). The three
countries with the strongest decrease were Japan
(from 12.5% to 9.2%), France (from 11.3% to
8.1%) and Norway (from 9.7% to 6.5%).
The correlations of the exogenous variables,
being (logarithmic) changes of business owner-
ship, are relatively low, as can be seen from
Table II. Hence, there are no concerns of
multicollinearity. The correlation of the (loga-
rithmic) change of employment, Eit)Ei,t)2, is
highest with the current change of business
ownership, BOit)BOi,t)2, directly followed by
that of the change a decade beforehand,
BOi,t)10)BOi,t)12. There is one negative corre-
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lation for the employment change, i.e. with
BOi,t)4)BOi,t)6.
4. Empirical results
The estimation results of models (1) and (2)
explaining employment growth can be found in
Table III. We ﬁrst concentrate on the employ-
ment growth results since they were also the
focus of the Fritsch and Mueller (2004) article.
In the ﬁrst four columns of Table III – (1a)
through (2b) – results are shown for L equal to
seven. This implies that an impact after 14 years
is allowed for. The results indicate that after ten
years there is no signiﬁcant impact anymore.
Therefore, we present the results for L equal to
ﬁve in the last four columns of Table III – (1c)
through (2d). The results are presented both
with and without direct eﬀects – columns (1a),
(2a), (1c) and (2c) versus columns (1b), (2b), (1d)
and (2d) – and for model (1) with lagged
endogenous variables and model (2) with ﬁxed
eﬀects – columns (1a) through (1d) versus col-
umns (2a) through (2d). We have added the
results when excluding the immediate impact of
change of business ownership, a0 = 0, since
the direction of causality may be unclear. See
columns (1b), (2b), (1d) and (2d).
The results provide clear conﬁrmation of
those found by Fritsch and Mueller (2004) for
West Germany. However, where Fritsch and
Mueller use (gross) measures of new ﬁrm for-
mation the present paper uses (net) changes in
the number of new businesses, where Fritsch
and Mueller use regional data the present paper
uses country data and where Fritsch and
Mueller use only employment data the present
paper reports on other performance measures as
well. The former diﬀerence in particular leads to
slight diﬀerences in interpretation of the results.
For interpreting the direct employment eﬀect, it
should be noted that business owners are also
considered as (self-)employed. An increase of
TABLE II
Correlation matrix of two-year growth rates of the number business owners (BO) and employment (EMP)
Variable DEMPt DBOt DBOt)2 DBOt)4 DBOt)6 DBOt)8 DBOt)10 DBOt)12 DBOt)14
EMPt)EMPt)2 1
BOt)BOt)2 0.32 1
BOt)2)BOt)4 0.12 0.24 1
BOt)4)BOt)6 )0.07 0.13 0.23 1
BOt)6)BOt)8 0.05 0.04 0.15 0.26 1
BOt)8)BOt)10 0.15 0.07 0.08 0.17 0.24 1
BOt)10)BOt)12 0.28 0.17 0.10 0.07 0.11 0.26 1
BOt)12)BOt)14 0.14 0.04 0.16 0.06 0.10 0.15 0.31 1
BOt)14)BOt)16 0.02 0.04 0.06 0.19 0.12 0.14 0.19 0.43 1
Source: COMPENDIA 2002.1.
Note: DEMPt = EMPt)EMPt)2, etc.
TABLE I
Average two-year percentage growth rates in the number
of business owners (BO), GDP, employment (EMP) and
labor productivity (LP), 1972–2002
DBO DGDP DEMP DLP
France )0.7 4.7 0.9 3.6
Norway )0.2 6.6 2.3 4.3
Japan )0.2 5.7 1.3 4.2
Denmark )0.1 4.3 0.9 3.3
Austria 1.2 4.8 1.7 3.0
Sweden 1.3 3.7 0.5 3.2
Belgium 1.7 4.5 0.7 3.7
Germany 1.9 4.1 0.5 3.6
Switzerland 2.1 2.5 0.7 1.8
Finland 2.6 5.6 0.7 4.6
Spain 2.9 5.6 1.7 4.0
The Netherlands 2.9 4.9 2.3 2.5
Italy 3.2 4.9 1.1 3.7
United Kingdom 3.3 4.3 1.3 3.1
Greece 3.4 5.3 1.6 3.7
Portugal 4.1 5.9 2.5 3.3
New Zealand 4.7 4.5 2.7 2.0
USA 4.7 5.5 3.3 2.1
Australia 5.5 6.6 3.4 3.1
Ireland 6.1 11.3 3.6 7.3
Canada 7.5 6.3 4.1 2.3
Average 2.8 5.3 1.8 3.4
Source: COMPENDIA 2002.1.
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1% in the number of business owners in a
country therefore directly results in a K% in-
crease in total employment when the business
owners represent 100K% of employment.
However, see van Stel and Storey (2004) where a
negative impact is reported for regions where
numerous new ﬁrms are subsidized. Also in
the present paper the eﬀect is unlikely to be
negative.
First, the eﬀects appear to die out after ten
years. This also conﬁrms results found by
Mueller et al. (2007) for U.K. regions. Second,
there is a strong direct positive employment ef-
fect by creating new capacity.12 The coeﬃcient
of 0.17 indicates that, since the average OECD
business ownership rate is about 11%, employ-
ment rises not only due to more business owners
but also due to new personnel being hired.
Third, in the ﬁrst four years after the change in
business ownership there is a negative impact on
employment change with a clear peak in the
third and fourth year, identical to the years
found by Fritsch and Mueller. Apparently, this
is a phase of exiting capacities. Fourth, in the six
years thereafter, the impact on employment
change reverses and becomes positive. It may
take several years before the eﬀects of increased
innovation and market selection start to pay oﬀ.
Models (1) and (2) tend to diﬀer with respect to
the period in which the positive eﬀect becomes
clearly visible: for model (2) it is later. The
adjusted R-squared indicate that the model
speciﬁcation (1) should be preferred to that of
model speciﬁcation (2).
The results for GDP growth and labor pro-
ductivity growth are presented in Table IV. We
only display the results for model (1) since the ﬁt
(adjusted R-squared) was superior to that of the
ﬁxed eﬀects model (2). Columns (1a) and (1b)
refer to GDP growth and columns (1c) and (1d) to
labor productivity growth. Results without direct
eﬀect (a0 = 0) are not reported. Again for GDP
growth there is a strong immediate impact. The
second two stages of exiting capacities followed
by positive supply-side impacts in the succeeding
years can be detected in the results but fail to show
signiﬁcance. Business ownership growth appears
to have no negative eﬀects on labor productivity
TABLE IV
Regression results using equation (1) for GDP growth (columns 1a and 1b) and labor productivity growth (columns 1c
and 1d)
Parameter (1a) (1b) (1c) (1d)
c 0.001 (0.009) 0.014* (0.007) 0.007 (0.006) 0.011* (0.005)
a0 0.162* (0.052) 0.193* (0.046) 0.031 (0.039) 0.065* (0.037)
a1 )0.057 (0.056) )0.065 (0.048) )0.022 (0.041) )0.036 (0.038)
a2 )0.020 (0.056) )0.022 (0.048) 0.068 (0.042) 0.059 (0.038)
a3 0.049 (0.053) 0.039 (0.048) )0.013 (0.040) )0.001 (0.037)
a4 0.041 (0.055) 0.005 (0.050) )0.023 (0.041) )0.019 (0.038)
a5 0.073 (0.054) 0.042 (0.047) 0.031 (0.040) 0.009 (0.036)
a6 )0.092 (0.056) )0.064 (0.042)
a7 )0.015 (0.055) 0.019 (0.041)
b1 0.569* (0.080) 0.441* (0.065) 0.151* (0.082) 0.067 (0.065)
b2 )0.151* (0.089) )0.105 (0.070) 0.040 (0.078) 0.039 (0.064)
b3 0.056 (90.080) 0.016 (0.069) 0.131* (0.069) 0.116* (0.062)
b4 0.025 (0.080) 0.076 (0.068) 0.032 (0.068) 0.055 (0.061)
b5 0.329* (0.080) 0.225* (0.064) 0.284* (0.069) 0.277* (0.061)
b6 )0.031 (0.085) 0.071 (0.069)
b7 0.106 (0.076) 0.015 (0.068)
adj. R2 0.393 0.310 0.135 0.107
N 168 210 168 210
Notes:
An asterisk (*) means signiﬁcant at the 10% signiﬁcance level.
Standard errors between brackets.
The parameter ak stands for the eﬀect of BOi,t)2k)BOi,t)2(k+1) on Yit)Yi,t)2, where Y is the logarithm of GDP in columns (1a)
and (1b) and the logarithm of labor productivity (GDP divided by employment) in columns (1c) and (1d).
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growth. Hence, concerns about the entry of new
ﬁrms leading to an underperformance in terms of
productivity appear unwarranted. Apparently,
the start-up of new ﬁrms13 leads to an immediate
short-term positive eﬀect because of attracting
new employees and capital investments. However,
after some years a fair share of the new ﬁrms exits
again, with negative impacts on employment but
less so on economic growth. This latter eﬀect may
be due to some eﬃciency gains (the value of a2 for
labor productivity growth is positive although not
signiﬁcant). However, there is a third eﬀect: that
of the surviving ﬁrms that start to really contrib-
ute to economic growth. They may start hiring
their ﬁrst employees or may even be the fast-
growing ‘gazelles’, responsible for a substantial
share of newly created jobs.
5. Conclusion
The relation between the number of business
owners and economic growth is not straightfor-
ward. There is dual causality (Audretsch et al.,
2005), measurement problems (Wennekers
and Thurik, 1999), sectoral issues and an
alleged complex lag structure (Fritsch and Muel-
ler, 2004).
In this paper we have investigated the lag
structure of the impact of business ownership on
three measures of economic performance using
country level data. The well documented long
term positive eﬀects of new ﬁrm formation
(brought about by combinations of under-
standing technical newness and consumer pref-
erences, of increased competition, of spillovers
and learning and of other entrepreneurial forces
like the long working hours of business owners)
may not arrive immediately and monotonously.
The lag structure of the impact of the change in
the number of business owners on employment
change appears to follow the pattern as
described in Fritsch and Mueller (2004) and to
consist of three stages (a direct positive one
followed by a negative and a positive stage).
Where Fritsch and Mueller use measures of new
ﬁrm formation the present paper uses changes in
the number of new businesses. The results are
remarkably similar despite this diﬀerence in the
way the pivotal variable is constructed. An
implication might be that the eﬀect of ﬁrm exits
– the diﬀerence between gross and net entry – on
the performance measures is not immediate. The
cumulative positive employment eﬀect of the
entry of new businesses may take at least ﬁve
years to emerge. This is an important signal for
setting up and interpreting eﬀect studies of
policy measures promoting new ﬁrm entry and,
more importantly, its performance eﬀect on the
entire industry, region or country. Eliasson
(1995) even claimed that it may take up to two
decades to see performance diﬀerences between
economies with or without new entry.
Our results show that for GDP growth there is
a strong immediate impact whereas the succeed-
ing two stages of exiting capacities followed by
positive supply-side impacts can be detected in-
deed but fail to show signiﬁcance. Our results also
show that there is no evidence for a cumulative
negative eﬀect on productivity. This negative ef-
fect is sometimes brought forward in the face of
the low productivity of young, small businesses
operating below the minimum eﬃcient scale.
They do so expecting to have an option of future
scale and productivity growth. Additional re-
search into the distribution of time lags for dif-
ferent countries and in diﬀerent industries may
provide further support for the three-stage model
of the impact of new ﬁrm formation.
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Notes
1 See Beck et al. (2005).
2 See the various editions of the European Observatory
for SMEs, submitted to the Enterprise Directorate of the
European Commission. See also European Commission
(1999 and 2004).
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3 Entrepreneurship and small business are related but not
synonymous concepts. On the one hand, entrepreneurship
is a type of behavior concentrating on opportunities rather
than resources (Stevenson and Gumpert, 1991). This
behavior may be present in both small and large businesses.
On the other hand, the small business sector with its large
number of businesses can be a vehicle for both Schumpe-
terian entrepreneurs introducing new products and pro-
cesses and for people who simply run and own a business
for a living (Kirchhoﬀ, 1994; Wennekers and Thurik, 1999).
Where entrepreneurship and small businesses overlap is in
the area of small, young and often fast growing businesses.
4 The European Commission’s 2003 Competitiveness Re-
port states (page 10 in the executive summary) that ‘The
natural limits to long run increases in employment rates to-
gether with the increased weight of less skilled/lower pro-
ductivity workers inherent to increases in the overall
employment rate (at least in the short run), bring labor pro-
ductivity developments to the centre stage of a sustainable
long-term improvement in living standards. Despite the
modest narrowing of the EU gap in standards of living in the
period 2001–2002, the fact remains that sustainable long-
term increase in living standards and convergence towards
US levels will require a strong improvement in the produc-
tivity performance of the EU.’
5 Other studies use regions within one country as the unit
of observation and deal with gross entry measures rather
than net entry. See Fritsch (2007).
6 See Carree and Thurik (2003) andAudretsch and Thurik
(2001) for a more elaborate treatment of the intervening
variables between entrepreneurship and growth. See also Acs
and Audretsch (2003) and Audretsch and Thurik (2003).
7 A simple model of N equally sized ﬁrms in a perfectly
competitive market can be used to illustrate this. Assume a
linear total demand function Q = A)Bp, no ﬁxed costs and
unit cost of production equal to wage (w) times units of labor
needed (l). Perfect competition implies no proﬁt, or p = wl.
From this total production is directly derived as Q = A)wBl
and total employment asAl)wBl2. For values of lhigher thanA/
2wB total employment will increase when there is labor saving,
whereas it will decrease for values of l lower than A/2wB.
8 Carree (2002) reports empirical evidence for France,
Germany, Japan, U.K. and U.S. that manufacturing
industries that experienced little downsizing in the 1977–
1990 period showed less subsequent growth when compared
internationally.
9 Reynolds (1999) presents evidence using US Labor
Market Area data that turbulence is positively related to
economic growth.
10 All variables are computed for the entire economy with
the exception of the business ownership rate which excludes
the primary sectors of production.
11 The Granger (1969) approach to the question of whe-
ther x causes y is to see how much of the current y can be
explained by past values of y and then to see whether
adding lagged values of x can improve the explanation. y is
said to be Granger-caused by x if x helps in the prediction
of y, or equivalently if the coeﬃcients on the lagged x’s are
statistically signiﬁcant.
12 The highly signiﬁcant coeﬃcient for a0 may indicate
that changes in business ownership have a direct positive
eﬀect on employment growth. They may also indicate the
reverse: that in periods of economic growth more ﬁrms are
being started up and less exit. Data at the country level are
too aggregated to discriminate between these two eﬀects.
Probably both views are true to some extent. See also van
Stel and Suddle (2007) for an empirical exercise investi-
gating the direction of causality for the immediate eﬀect.
13 A positive value of DBO – being a net entry measure as
opposed to the gross entry measures of the regional studies
– implies that entry is in access of exit.
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